In 
It is an important component of life because it equips us with all that is needed to make our dreams come true. This research provides an educational platform that is a common denominator for a wide range of these definitions. Cloud computing applications provide flexibility for all the educational universities, schools and institutions. The platform services and applications in cloud computing may be on the institution campus. It should provide an effective infrastructure and deployment model for their dynamic demands. The benefits of cloud computing can support educational institutions to resolve some of the common challenges, such as reduction of cost, quick and effective communication, security, privacy, as well as ensuring flexibility and accessibility [2, 7, 57] . This research is organized as follows: the next section describes the background of the educational cloud computing. The simplified structure of educational cloud computing services are described in section 3. Section 4 describes educational cloud commuting applications. Risks of cloud computing in education will be described in section 5. Comparing the cloud computing applications will be presented in section 6. Section 7 describes related works. Section 8 concludes the research and finally section 9 indicates how cloud computing contributes to education.
Background
The educational cloud computing as shown in Figure 2 can focus the power of thousands of computers on one problem, allowing researchers to search, find models, make discoveries faster than ever and help build a smarter planet [56] .
Figure 2. Educational Cloud Computing
The universities can also open their technology infrastructures to private and public sectors for research advancements. The efficiencies of cloud computing can help universities keep pace with ever-growing resource requirements and energy costs [8, 58] . Researchers want instant access to high performance computing services, without the responsibility of managing a large server and storage farm based on the cloud computing applications in education [35] . First, the Microsoft software and services strategy are about the power of choice a hybrid model of resources that enables the students and researcher to move to the cloud. Second, Google Apps Education in cloud computing which is available at no cost to the colleges, universities and educationally focused groups. Third, the Amazon Web Service has provided universities and institutions of all sizes with an infrastructure web services platform in the educational cloud. Fourth, the IBM Cloud Academy is an application for educational institutions that are actively integrating IBM cloud computing technologies into their infrastructures for production and technical projects. Fifth, the HP Cloud System consists of servers, storage, networking, and security together with automated system and hybrid service delivery management, combining the security of the private cloud with the convenience and cost-effectiveness of the public version. It provides an ecosystem of thought leaders who can share best practices, ideas and technology around the design and use of cloud computing capabilities for education.
Simplified Structure of Service of Educational Cloud Computing
Cloud computing offers different services at application, platform and infrastructure levels in education and academic areas, as shown in Figure 3 [2] . Services can be split into three main types as following [2, 14, 16] :
• Infrastructure as a Service (IaaS): offers virtual services via this mode, including the remote delivery of a full computer infrastructure. Using services and products for education means scaling with ease and speed to provide the infrastructure needs of universities or schools
• Platform as a Service (PaaS): It is a set of software and development tools hosted on the provider's servers. The educational platform consists of an operating system, in addition to fully rational storage and consumable web-based services. This platform provides familiar services and developments to test, deploy and support team collaboration for developers
• Software as a Service (SaaS): This application hosts online services that offer a consistent experience across multiple devices for the faculty, staff and students. They can also use to collaborate and communicate online
Educational Cloud Computing Applications
Educational cloud computing services represent a growing variety of useful services available on the internet, and the most innovative and rapidly developing element of technology and education. It also promises to provide multiple services that will be very useful to the students, faculty and staff [11] . The role of cloud computing in university education should not be underestimated, as it can provide important gains in offering direct access to a wide range of different academic resources, research applications and educational tools [12, 61] . Educational cloud computing is quickly taking the education community by storm as more platforms, applications and services are being developed for academic cloud computing. Some students and researches are already using a type of cloud computing-based application and services. Furthermore, these applications are heavily investing in cloud computing as being the future of the academic cloud computing [13, 62] . Some of these applications are Microsoft, Google, IBM, HP, Amazon, Salesforce, Amanda and Zamanda.
Amazon Education Cloud Computing
To assist educators in providing cloud computing instruction, Amazon Web Services (AWS) offer teaching grants sup-porting free usage of AWS for students in eligible courses. The grants will provide educators with free usage for each student enrolled in courses with AWS as part of the curriculum. Furthermore, AWS provide a highly scalable cloud computing platform for schools and universities which encompasses high availability, dependability, and the flexibility to enable the faculty, students and researchers to build a wide range of applications. With AWS, students and others can requisition compute power, storage, and other services gaining access to a suite of elastic IT infrastructure services for educational purposes. Moreover, AWS can be characterized as Iaas. This means that Amazon provides basic computing capability a virtual machine container, high performance networking reliable and redundant storage, in a remote location [19, 20, 21, 22] . The AWS provides some educational services for the students and faculty:
 Research grants for academic researchers using AWS in their work  Access to the available resources  Tutorial and project grants for the student organizations using AWS for self-directed learning  Teaching Grants for faculty based on AWS  Efficiency and cost-effectiveness in the institution's IT Infrastructure
As a result, the deployment and reliability for the educational infrastructure are basically managed by AWS as shown in Figure 4 [40, 41, 22] . 
Amazon Cloud Services in Education
Amazon Web Services represent the most extensive cloud service to date that provides resizable compute capacity in the cloud. It is designed to make web scale computing easier for developers. 
Microsoft Education Cloud Computing
The Microsoft software and services strategy are about the power of choice a hybrid model of resources that enables the students and researcher to transfer to the cloud. It also lets the researchers to arise workloads across the infrastructures and complement their actual IT assets with Web-based services. Microsoft cloud services give students and researchers the ability to make full use of the same Microsoft technologies in the educational institution [1, 32] . Additionally, all services offer greater financial flexibility to educational institutions and enable lower costs to develop, scale, operate and migrate the systems that are distributed between the cloud and the data center. Microsoft Live@edu can serve a range of needs as shown in Figure 7 .  Minimize time spent maintaining e-mail systems and on strategic initiatives  Provide flexibility and collaboration with peers and faculty  Reduce the time evaluating risk and help make informed decisions about the use of educational cloud computing  Improve high student expectations, including anywhere access to the latest technology  Free on demand resources  Test and deploy large-scales applications in different environment  Create applications that can be shared by many students simultaneously
Figure 8. Azure Services Platform
The solution of Microsoft's cloud computing is also called Windows Azure, an operating system that allows the universities and colleges to run operating system applications and stores data by Microsoft server. Furthermore, the Azure Ser-vices Platform (ASP),includes services that allow the faculty, students and researchers to establish user identities, manage work flows, execute other functions such as Microsoft's online computing platform [37] as shown in Figure 8 [54] . ASP consists of different keys illustrated in Figure 9 
Google Applications for Educational Cloud Computing
Google App Education (GAE) as a new generation of cloud computing-based Web application development platform, enables its users such as the faculty, researchers and students and so on, to operate Web applications within the Google Infrastructure.
GAE is available at no cost to institutions, universities and education community [16] . The teachers, students, and staff can share ideas more rapidly and get things done more adequately they have got an efficient communication and sharing tools. Google Apps Education Edition lets technical administrators provide a collection of Web-based messaging tools such as Google Mail, Google Talk, Google Sites , Google Video and Google Calendar to the faculty, students and staff for free in 
Google Applications For Educational Cloud Computing
GAE provides a range of online tools and services that give secure communication and collaboration capabilities to the institutional schools and let the faculty, researchers and students choose the solutions that suit their unique needs. Table 1 shows the GAE services [18, 38] . 
Google Calendar
Google Calendar is a published, shared, integrated and accessible calendar for scheduling courses. Moreover, the faculty, researchers and students can use the Google calendar to manage their business and organize their work groups.
Google Sites
Google Sites enables the faculty, researchers and students to build, create and publish information with Google tools.
Google Video
Google Video allows the faculty, researchers and students to share information using secure and private video tools.
Google Talk
Google Talk is an Instant Messaging (IM) tool of Google. Colleagues can communicate remotely with limited conservation by IM.
Google Mail
Google Mail uses labels and filters to help students, faculty and researchers organize their email, manage the flow of incoming messages and get mail from other email accounts in their Gmail inbox in addition to sending messages from different addresses.
Google Docs
It is considered the main task tool of the course, because it allows participants to collaborate synchronously in the same document.
IBM Cloud Services to Education
IBM offers a new set of cloud services to deliver programs, computer lab contents and services to the faculty, students and researchers at schools, colleges and universities, without the need for advanced IT expertise at those locations. The IBM SmartCloud for Education is a set of cloud services and offerings designed to help education systems leverage predictive analytic to get real-
time insights on educators and institutional performance, enhance researcher effectiveness, and alleviate constrained lab resources for learning [10, 24, 25, 46] . By using the IBM SmartCloud for Education services, schools and higher education institutions can address the significant challenges they face: student achievement, graduation rates, scholarship funding, and demands for IT resources for research, so that educators can also benefit from self-service reservation of, and seamless access to virtual computer resources both on campus and on the IBM public cloud as show in Figure 10 [56].
Figure 10. IBM Cloud Computing Components for Education

IBM Cloud Computing Services in Education
Educational institutions, universities and schools face constant demands from the students, staff, faculty and researchers for stable, quick and security rich access to labs and computing resources. However, setting up and maintaining the IT environment for this purpose can affect several challenges such as high costs and lack of scalability to perform fluctuating demand and quality of service challenges despite budget constraints. Cloud computing can assist in addressing these challenges and provide cost-effective access to the resources required to meet the needs [26, 9, 10] . IBM Virtual Computing Lab (VCL) Solutions for Cloud, part of the IBM Smart Cloud for Education, can support open/free source software and a technical infrastructure that serve the needs of educational institutions. IBM's solutions for VCL include:
• Ready-to-use communication and collaboration tools that connect the students, faculty and administrative staff for learning outside the campus • IBM Tivoli Provisioning Manager to manage images and provisioning with VCL 
Salesforce.com Cloud Computing In Education
Salesforce is a trusted leader in cloud computing and customer relationship management, as well as a respected pioneer in the educational institutes. As part of these philanthropic efforts, the Salesforce.com Foundation makes its products available at the educational institutes at a big discount. Sales-force is being used by higher institutions of all sizes and across all sectors to: a) Work more efficiently, b) Deepen engagement with constituents, c) Measure and share impact and success d) Work more collaboratively, e) Deliver programs and services in innovative new ways. Higher education institutions are using the Salesforce.com cloud computing platform for its instant scalability, ease of configuration, and support for multiple functional roles. The salesforce.com can help the students, researchers and faculty manage their tasks more efficiently to provide different features as shown in Figure 11 [47, 48] 
HP Cloud Computing In Education
With integrated support and service tools, HP gets the students, faculty and researchers to the cloud and ensures they get the most from the cloud once the educators are there. Services from HP can transform the IT infrastructure and optimize several clouds. HP Cloud computing in education is a way to build, operate, and consume IT that makes educational resources such as the student records, knowledge management, faculty collaboration and etc. available on demand. HP Cloud Computing delivers a comprehensive, integrated cloud solution on one platform, with all the services so prized by service providers in the institutions, and IT professionals [28] . 
HP Cloud Computing in Education
Cloud Map Of HP Education For Cloud Computing
HP Cloud System is the product of HP's experience in delivering application management, and Converged Infrastructure capabilities. It enables the educational institutions to build and manage cloud services across private, public clouds, and traditional IT environments without having to know about HP Cloud System's infrastructure. The core of HP Cloud in education is illustrated in Figure 12 [28] . 
AMANDA And ZMANDA Cloud Computing For Education
Amanda Enterprise was built to address these challenges providing a backup and added functionality that support fast installation, simplified management, enterprise-class functionality, and low-cost subscription fees. As an open source backup and archiving software, Amanda Enterprise only uses standard formats and tools, thus effectively freeing the students from being locked into a vendor to retrieve the data [29] . Zmanda Cloud Computing is a radically simple-to-use and costeffective backup and disaster recovery solution. Backup and recovery solutions have been focused to several products such as Amanda Enterprise, Zmanda Recovery Manager for MySQL and Zmanda Internet Backup to the educational organizations [30] .
Risks of Cloud Computing in Education
There are clearly some major potential benefits to institutions deploying cloud services; however, it challenges computing service personnel who may fear the consequences of their roles being outsourced. The universities and schools should consider the challenges and risks prior to transferring to the cloud [32, 45, 63, 64] . Examples of these risks are:
 Cloud Service Failure: Insufficiency of financing and immature markets could guide some cloud providers out of business and any loss or deterioration of service delivery performance, as well as a loss of investment, make the universities and schools to the risk of having to perform their own duties and obligations, thus being exposed to contractual or legal liability to their employees, third parties, the students or even the public
 Compliance Regulations: Due to the increasing number of regulations and need for operational transparency, the educational institutions are increasingly adopting consolidated and consistent sets of compliance controls  Data Privacy: The multi-tenancy, reuse of hardware and software profiles, and resiliency due to the redundant nature of cloud means a greater risk of incomplete or unlock deletion or denial of service attacks on institutions' confidential data  Assurance to Service Provider: This propose a dependency on a particular cloud service provider for service preparation, especially when data portability is not supported
Comparing the Cloud Computing Applications
The computing industry analysts have made some expectations on how Cloud computing will change the entire computing industry. Cloud computing is expected to increase market, business and productivity applications opportunities. As the computing industry switches to providing PaaS and SaaS for consumers in academic institutions and enterprises to on-demand access, allowing IT to limit idea-to-innovation barriers and timelines to develop overall productivity and collaboration, by providing whatever capabilities are needed, whenever and wherever required. Recently, several academic and industrial organizations have started investigating and developing technologies and infrastructures for Cloud Computing. In this section, we compared some of the educational cloud computing tools such as Amanda Network Backup as shown in Table 2 , Google App Engine as displayed in Table 3 , Amazon EC2 as shown in Table 4 , HP as indicated in Table 5 , Microsoft Windows Azure as shown in Table 6 , IBM as displayed in Table 7 and SalesForce as shown in Table 8 , based on some of the key parameters driving a Cloud Computing platform. In order to grasp the differences between these applications, it is essential to classify the basics of educational cloud computing applications based on the Platforms supported, Languages Supported, Monitoring and Support Services [55] .
Where CI: Control Interface; GNA: Guaranteed Network Availability; COS: Compatible Operating Systems; PLS: Programming Languages Supported; FSF: Free Security Features 
Related Works
There are currently many different cloud computing platforms for education in use. C. Justin et al. [1] has proposed Seattle, which is educational networking, a free, portable, and lightweight platform using donated cloud computing. Seattle allows students to learn the concepts of networking and distributed systems on computers spread through the Internet. Seattle can also emulate cloud computing, peer-to-peer computing and classify computing within a simple area. S. Al Noor et al. [4] has proposed an architecture of cloud computing for education based on the availability of widespread resources to all around Bangladesh. This architecture can simply give an effective and flexible way to match the resources with the current economic condition through the utilization of unused resources and abstraction of third party involvements, as well as providing a more flexible environment so that the client can now configure his own security policy. N. Sultan [17] has demonstrated how institutions and universities are already taking advantage of the benefits of cloud computing, not only in terms of cost, but also efficiency and the environment. Moreover, educational establishments are likely to embrace cloud computing as many of them are bound to suffer from under-funding as a result of the global economic crisis.
Conclusion
This research presents educational cloud computing and how the universities and institutions are already taking advantage of it, not only in terms of cost but also efficiency security, reliability and portability. Several general examples of cloud computing in education such as Microsoft, Google App, IBM, Amazon and others were provided and a case study of the applications was presented and explored in more details [54] .
Contribution to Research
The area of cloud computing in education is still at a nascent stage. Existing research focuses particularly on the analytical aspects of the cloud computing applications, describing some current and accomplished educational and research products. The successful applications of cloud computing models at educational institutions have been evaluated only to a limited degree. In this respect, this Effective Use of Cloud Computing Services in Education Faisal A. Alshuwaier, Abdullah A. Alshwaier, Ali M. Areshey research takes a first step by systematically bringing together the various definitions of cloud computing in the education with the different ways to implement cloud computing. As a major result, this research elaborates the simplified structure of service and applications of educational cloud computing, such as the characteristics of the educational platform and flexibility for all universities, schools and educational institutions. In addition, this research presents different educational applications for education infrastructures implemented for using in academic section. The cloud computing in education will resolve not only from an academic point of view, but also particularly on a reduction of cost, effective communication, security, privacy, providing flexibility and accessibility.
